Expression of c-fos in regions of the basal limbic forebrain following intracerebroventricular corticotropin-releasing factor in unstressed or stressed male rats.
Corticotropin-releasing factor has an integrative role on the behavioral, endocrine and autonomic responses to stress. Immediate-early gene (c-fos) expression was used to determine patterns of neural activity in the limbic system following i.c.v. infusion of corticotropin-releasing factor. Either 250 or 1000 pmol corticotropin-releasing factor infused into the lateral ventricle of precannulated and handled male rats resulted in marked c-fos expression 60 or 120 min later in localized regions of the basal forebrain, including the ventrolateral septum, the dorsal and medial parvicellular divisions of the paraventricular nucleus, the central nucleus of the amygdala, and dorsal bed nucleus of the stria terminalis. Pre-infusion of alpha-helical corticotropin-releasing factor (2500 pmol), a competitive corticotropin-releasing factor antagonist of corticotropin-releasing factor, had no effect on immediate-early gene expression alone but reduced that elicited by exogenous i.c.v. corticotropin-releasing factor (250 pmol)--in some areas to control levels. Fifteen minutes of restraint stress, a situation in which corticotropin-releasing factor is released endogenously, also activated c-fos expression in a pattern that resembled corticotropin-releasing factor infusions but was not identical. There was enhanced expression in the dorsal and medial areas of the paraventricular nucleus, but not its magnocellular region, and increased expression in the ventrolateral septum; however, there was no detectable response on the central amygdala. Preinfusion of alpha-helical corticotropin-releasing factor (2500 pmol) had no significant effect on stress-induced c-fos expression in the ventrolateral septum or paraventricular nucleus. This suggests that corticotropin-releasing factor release may form only a part of the central neurochemical response to restraint stress. Rats given i.c.v. corticotropin-releasing factor (250 pmol) before restraint stress showed additive effects on c-fos in the ventrolateral septum but not in the paraventricular nucleus; the central nucleus of the amygdala reacted as if corticotropin-releasing factor alone had been infused. Corticosterone levels were raised by both stress and corticotropin-releasing factor, but pretreatment with alpha-helical corticotropin-releasing factor reduced them after either procedure, which correlates with c-fos expression in the paraventricular nucleus and ventrolateral septum. These results show that corticotropin-releasing factor induces a specific pattern of c-fos expression in localized regions of the amygdala, hypothalamus and septum, which may indicate a corresponding pattern of neural activation. Restraint, one form of stress, activates c-fos in a similar but not identical manner, suggesting that corticotropin-releasing factor may not be the only neuropeptide involved in the response to this stressor.(ABSTRACT TRUNCATED AT 400 WORDS)